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Art Unit: 2853 

DETAILED ACTION 
Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 22-25, 27/22-24, 29/22-24, 30-33, 35/30-32, 36/30-32, 38/30-32, 40/30-32, 43-44 

are rejected under 35 U.S.C. 103(a) as being unpatentable over Silverbrook (WO 02/02330 Al) 

in view of Murcia et al. (US 6270187), Kimura et al. (US 6270199), and Shinobu (JP 

2002240287). 

Referring to claims 22-24, 30-32, 40/30-32, 43-44: 

Silverbrook discloses a liquid discharging method in an apparatus for discharging 
droplets from a plurality of liquid discharging portions onto a recording medium, the method 
comprising the steps of: 

discharging droplets from the liquid discharging portions to form an actual 
pattern (FIG, 2) ; 

obtaining information about a defective liquid discharging portion having 
discharging failure by checking the discharge states of the droplets discharged from the liquid 
discharging portions {FIG. 2: By checking the printed pattern^ information about the defective 
nozzle His obtained); and 

controlling discharging of droplets from a liquid discharging portion near 
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the defective liquid discharging portion (FIG. 3: Ink ejection from ink nozzles G and I adjacent 
to the defective ink nozzle H are controlled). 

• Silverbrook is silent wherein the defective liquid discharging portion is prohibited from 
discharging and wherein the apparatus comprises a head driver for controlling the driving of the 
liquid discharging head, an image processing unit that converts externally input image data into 
head driving data for driving the liquid discharging head and sends the head driving data to the 
head driver, and a storage section for storing information about a defective liquid discharging 
portion having discharging failure (Referring to claims 30-32) and being provided inside the 
liquid discharging head, inside the image processing unit, or inside an external control unit 
(Referring to claim 35). 

Murcia et al. discloses a printing apparatus that is capable of detecting a defective liquid 
discharging portion (failed nozzle) and assigning its functions to a near/adjacent liquid 
discharging portion to print instead of the failed discharging portion. This means that print data 
to the defective nozzle is transferred to the near/adjacent nozzle and the defective nozzle is no 
longer used or prohibited for/from printing {FIG. P, box 109), wherein the printing apparatus 
comprises a head driver for controlling the driving of the liquid discharging head (FIG. 5, 
element 74, 78), an image processing unit (FIG. 8, element 73) that converts externally input 
image data (FIG. 8, element 77) into head driving data for driving a liquid discharging head 
(FIG. 8, elements 20, 20 ') and sends the head driving data to a head driver (FIG. 8, element 74, 
78\ and a storage section (FIG. 8, elements 72, 75) for storing information about a defective 
liquid discharging portion having discharging failure and being provided inside an external 
control unit (FIG. 8, element 79). 
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Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the correction method disclosed by Silverbrook to prohibit the 
defective nozzle to print but assign a nearby nozzle to print instead as disclosed by Murcia et al. 
The motivation for doing so would have been to maintain essentially single-pass operation to 
avoid lengthening time printing due to multiple-pass operation as taught by Murcia et al. 
(Abstract), 

• In addition, Silverbrook also does not disclose wherein controlling discharging 
droplets onto the recording medium while controlling the discharging direction, wherein each of 
the liquid discharging portions comprises a liquid chamber containing liquid to be discharged, a 
plurality of heating elements arranged in a predetermined direction inside the liquid chamber to 
generate a bubble in the liquid in the liquid chamber by the application of energy so that the 
liquid is discharged from a liquid discharging outlet, while controlling the discharging direction 
by forming a bubble generation time difference by applying energy to the heating elements s as 
to control the discharging direction of the liquid discharged from the liquid discharging outlet. 

Kimura et al. discloses an ink jet head in a printer for discharging ink droplets on a 
printing medium to form images, wherein the print head comprises a liquid chamber containing 
liquid to be discharged, a plurality of heating elements (FIG, ISA-B, elements 2-2 and 2-1) 
arranged in a predetermined direction inside the liquid chamber to generate a bubble in the liquid 
in the liquid chamber by the application of energy so that the liquid is discharged from a liquid 
discharging outlet (FIG. 13A-B), while controlling the discharging direction by forming a bubble 
generation time difference by applying energy to he heating elements so as to control the 
discharging direction of the liquid discharged from the liquid discharging outlet (FIG. 13A-B and 
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column 16, lines 55-63: Since the heat generating elements are driven independently, the time 
for bubble generating by the heat generating elements is different). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the discharge process disclosed by Silverbrook, as modified, to 
control the discharging direction in a manner disclosed by Kimura et al. The motivation for 
doing so would have been to stabilize liquid ejection in terms of ejection direction as taught by 
Kimura et al. {column 16, lines 55-67), 

• Moreover, Silverbrook, as modified above, does not teach wherein the liquid chamber 
comprises a pair of heating elements which simultaneously generate energy for causing the 
liquid in the liquid chamber to be discharged from the liquid discharging outlet. 

Shinobu discloses an Inkjet head in a printer for discharging ink droplets on a printing 
medium to form images, wherein the print head comprises a liquid chamber containing liquid to 
be discharged {FIG. 3, element 13a), a pair of heating elements {FIG. 5, element UA-B) 
arranged in a predetermined direction inside the liquid chamber to generate a bubble in the liquid 
in the liquid chamber by simultaneously applying different energy to the heating elements {FIG. 
3: Pa-Pb or Pb-Pa\ wheriein the difference in energy to be applied is formed between the heating 
elements so as to control the discharging direction of the liquid discharged from the liquid 
discharging outlet {FIG. 3, element PA and Pb). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify the discharge process disclosed by Silverbrook, as modified, 
to control the discharging direction as disclosed by Shinobu. The motivation for doing so would 
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have been to minimize the deviation of the impact position of the ink drops in order to avoid 
noticeable gap between the ink dots as taught by Shinobu (Abstract). 
• Silverbrook also discloses the following claimed invention: 

Referring to claims 25, 33: wherein the new droplet discharging signals are generated only 
when the diameter of the dots formed on the recording medium by the droplets discharged from 
the liquid discharging portion different from the defective liquid discharging portion takes the 
minimum value or is close to the minimum value (FIG. 3 and 5: The dots formed by nozzles G 
and I having a diameter close to a minimum value corresponding to normal size dots). 

Referring to claims 27/22-24, 29/22-24, 36/30-32, 38/30-32: wherein the discharging 
failure means that no droplets are discharged from the defectiye liquid discharging portion or 
wherein the discharging failure means that the amount of liquid in the droplets discharged from 
the defective liquid discharging portion is outside an allowable range (page 3, lines 26-29). 
2. Claims 28/22-24 and 37/30-32 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Silverbrook (WO 02/02330 Al) in view of Murcia et al. (US 6270187), Kimura et al. (US 
6270199), Shinobu (JP 2002240287), as applied to claims 22-24 and 30-32, and further in view 
of Ikeda et al. (US 6309050). 

Silverbrook, as modified, discloses the claimed invention as discussed in the second 
rejection except wherein the discharging failure means that the discharging direction from the 
defective liquid discharging portion deviates from an allowable nuige. 

Ikeda et al. defines that when a nozzle orifice becomes clogged, the nozzle fails to emit 
an ink droplet of a predetermined diameter and the emission direction of ink droplets is deviated 
fi:*om an expected position (column 15, lines 11-17). 
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Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the method of obtaining information about a defective nozzle 
disclosed by Silverbrook, as modified, to include consideration the discharging direction of ink 
droplets as disclosed by Ikeda et al. since the deviation of the discharging direction produces an 
unintentional spacing between dots that result in occurrence of a white stripe as taught by Ikeda 
et al. {column J 5, lines 11-20), 

3. Claims 26/25 and 34/33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Silverbrook (WO 02/02330 Al) in view of Murcia et al. (US 6270187), Kimura et al. (US 
6270199), and Shinobu (JP 2002240287), as applied to claims 25 and 33, and further in view of 
Wen et al. (US 6046822). 

Silverbrook, as modified, discloses the claimed invention as discussed above except 
wherein the new liquid discharging signals are listed in a table beforehand. 

Wen et al. discloses a printing apparatus having a plurality of printing elements driven by 
one of a plurality of liquid discharging signals to eject corresponding ink drops, wherein the 
plurality of liquid discharging signals are stored in a table beforehand {FIG. 2). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the printing apparatus disclosed by Silverbrook, as modified, to 
include a table that lists a plurality of discharging signals as disclosed by Wen et al. The 
motivation of doing so would have been to accurately place the ink droplets on the printing 
medium irrespective of physical variabilities between nozzles as taught by Wen et al. {Abstract). 

4. Claims 26/24 and 34/32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Silverbrook (WO 02/02330 Al) in view of Murcia et al. (US 6270187), Kimura et al. (US 
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6270199), Shinobu (JP 2002240287), and Ikeda et al. (US 6309050) as applied to claims 24 and 
32, and further in view of Wen et al. (US 6046822). 

Silverbrook, as modified, discloses the claimed invention as discussed above except 
wherein the new liquid discharging signals are listed in a table beforehand. 

Wen et al. discloses a printing apparatus having a plurality of printing elements driven by 
one of a plurality of liquid discharging signals to eject corresponding ink drops, wherein the 
plurality of liquid discharging signals are stored in a table beforehand {FIG, 2). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the printing apparatus disclosed by Silverbrook, as modified, to 
include a table that lists a plurality of discharging signals as disclosed by Wen et al. The 
motivation of doing so would have been to accurately place the ink droplets oh the printing 
medium irrespective of physical variabilities between nozzles as taught by Wen et al. (Abstract). 

Response to Arguments 
Applicant's arguments with respect to the claims have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL, See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 



Application/Control Number: 10/670,526 



Page 9 



Art Unit: 2853 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAM S. NGUYEN whose telephone number is (571)272-215 1. 
The examiner can normally be reached on 7:00AM - 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, STEPHEN D. MEIER can be reached on (571)272-2149. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




